Abstract
Introduction
Natural and other man-made disasters continue to have devastating impact on humans, communities, societies, environment as well as business, governmental and non-profit (NGOs) organisations worldwide. Unable to predict the next occurrence and its effects, countries all around the world are engaged in design and implementation of various methods for disaster management with the main objective to decrease possible impacts.
While disaster management efforts have been studied from many different perspectives, in this article we focus on the process perspective. The main objective is to better understand possible challenges related to management of complex processes in these highly agile environments and open up new opportunities for information systems (IS) research and practice.
Although unpredictable, disaster management situations involve management of many different types of multi-faceted processes, designed to bring the affected area back to a "new-normal" condition. They range from predefined and highly structured processes, as prescribed by emergency operating procedures and protocols (e.g. initiating an emergency warning procedure), to highly emergent, ad-hoc ones that need to be designed and managed as they evolve. Examples include rehabilitation, debris management and reconstruction (Moe & Pathranarakul 2006 , Labadie 2008 , Lettieri et al. 2009 ).
Even when they are pre-defined by operating procedures, implementation of these "routine" processes becomes highly situational and reliant on human knowledge and expertise, and as such, knowledge-intensive. Examples include emergency evacuation of people with special needs such as aged, frail or immobile citizens.
In spite of their unpredictability and uniqueness, processes in disaster management need to be coordinated and managed, but not by methods reliant on predictability and stability, as in typical Business Process Management (BPM). More importantly, disaster management not only requires management of different types of processes, it requires a very different approach to management -more mindful of, and accommodating to impossible-to-predict human (not customer) needs. Very recent episodes in our wider region provide very strong support for this argument. For example, during the Victorian bushfire disaster surviving families who lost everything were demanded to produce identification before their application for emergency relief would be processed. "Survivors unable to produce identification were told they needed at the very last a copy of a bank statement to prove who they were" (Robson, 2009 ).
Moreover, disaster management processes are by nature collaborative and often span the boundaries of different formal and informal organizations, including those of very different types (business, government and community/NGO). This in turn creates quite unique challenges for their management, in terms of coordination, assumed and delegated roles and responsibilities, information sharing, technology support and so on. In addition to these cross-organisational challenges, there are additional intraorganisational challenges for each participating stakeholder, again related to their internal processes. For example, additional load as well as process efficiency requirements become challenging to handle, in addition to keeping everyday business running. For example, to help the victims of the January 2009 Queensland floods disaster, "between Nov 2010 and 17 June 2011, Centrelink paid out close to $464 million in disaster recovery payments, through almost 400,000 successful claims…At the peak of the flood recovery effort there were up to 2500 Centrelink staff nationwide working on the crisis -almost 10 per cent of the Centrelink workforce. This was on top of Centrelink's business-as-usual processing of tens of thousands of claims for payment such as Newstart, Age Pensions, Families and Carers" (Lahey, 2011) . Given the nature of work of this government agency as well as the recipients of social welfare and other types of government support, their "business-as-usual" claims could not be treated as less important.
Another equally important challenge for process management is created by fundamentally different types of participating organisationsgovernment, business, communities -each with different governance mechanisms governing or at least influencing their responsibilities. For example, while process-related roles and responsibilities are defined by the normative contexts of government and business organisations, in the community-based organisations this may not be the case. Yet, they are often critical when it comes to influencing rather than regulating community behaviour. For example, in a recent example from Sydney, Australia, in spite of the alert systems working well, people simply ignored the issued Tsunami warning because of the perceived low probability of the event. To make the matters even worse, many rushed to the beach creating even more problems, through the unforeseen traffic congestion. Luckily, Tsunami did not occur (Smith and Robins, 2010) .
The above-cited examples provided an initial motivation and impetus to study process management in disaster management. While acknowledging the importance of all phases of disaster management, in this research we focus on disaster recovery because it includes ad-hoc knowledge-intensive processes across different types of organisations. Looking from the process perspective, management of these knowledge-intensive processes remains an open research challenge in the BPM field. DR is the final of the four phases of disaster management (Lettieri, Masella and Radaelli,. 2009 ) that often continues long after the immediate recovery efforts cease to attract media attention and the immediate danger to communities is no longer there.
The main objective of our overall research is to contribute to a better understanding of DR processes and their management, leading to new opportunities for IS-related research and practical contributions, especially in relation to knowledge-intensive processes. The research reported in this paper is motivated by the necessary first step -the need to understand the existing process-related approaches and challenges as reported in the relevant literature in two different fields: BPM and DR. Guided by the obtained insights, we then proceed to identify some relevant theories and discuss how they could be used by IS researchers to study different aspects of these processes, including sharing and co-creation of process-related knowledge across the boundaries of business, governmental and community organisations, complex information flows as well as agile and emergent coordination patterns that cannot be fully predefined.
Our research confirms a wide research gap found across BPM and DR. More precisely, the mainstream BPM literature does not consider the knowledge-intensive DR processes as attempted in this project. On the other side, the DR literature also confirms that management of DR processes has not been considered by the DR community from the process perspective, especially from the perspective of knowledge-intensive processes, as defined later in the paper. Future applications of the relevant theories identified in this research, are expected to contribute to closing of this research gap through an improved understanding of knowledge and information aspects of these processes as well as their support -all fundamental for their management and coordination.
The main contributions of this paper are envisaged to be relevant not only for the researchers interested in process management in disaster recovery and management, but also for those interested in management of more agile, emergent processes across busi-ness, government and community sectors that remain an open research challenge for the IS community. Examples include crossorganisational processes found in complex systems of human-care such as aged care, healthcare or disability services.
The paper is organised as follows. Section 2 introduces the foundation concepts necessary for a better understanding of DR context. Section 3 describes the two theoretical frameworks used in this study. Section 4 provides details of our research method used to conduct literature analysis across two different domains: BPM and DR. Section 5 describes our research findings while Section 6 identifies the relevant theories that could be used by IS researchers for future studies of DR processes, in particular their information, coordination and knowledge-related aspects. Finally Section 7 outlines the main conclusions, study limitations and future work.
Foundation Concepts
In general, disaster management is considered to involve four equally critical, but very different phases named: Mitigation (Predisaster), Preparedness (Pre-disaster), Response (During disaster) and Recovery (Postrecovery) (Lettieri et al. 2009 ). Obviously each phase is equally important yet quite unique in terms of its known and more importantly unknown challenges, always exceeding our collective ability to predict, let alone address them. As previously explained, in this research we focus on the recovery -the final of the four phases of disaster management, as depicted by Figure 1 . "Recent disasters around the world have raised thorny and difficult issues regarding recovery and reconstruction". (Labadie 2008) . (Lettieri et al., 2009) Although scholars believe that boundaries between relief, rehabilitation, reconstruction and re-development are blurred and overlapping (Harvey 1998 , Green 2000 , they generally distinguish between short-term and longterm challenges of DR. Thus, the main shortterm challenge of the recovery phase, termed rehabilitation, is to restore the living conditions of the stricken community. This is followed by reconstruction -the long-term challenge to achieve sustainability and survivability of the community (Moe & Pathranarakul 2006 , Labadie 2008 , Lettieri et al. 2009 (Labadie 2008) . The key ingredients of these processes become human knowledge, experience and creativity. These aspects cannot be easily understood let alone captured by process models and fully automated, as it is often the main objective of the traditional "organizationally-bound" business processes.
Even more, DR processes challenge our shared understanding of the key term "process", held and promoted for many decades by the mainstream BPM community. It is all too common for the organizations to interpret 'process' as 'flow diagram'. It specifies 'first you do this, and then you do that' (Davenport, 2010) . "Sometimes the assumption is made that the concept of process and process management only apply to highly structured, transactional work, such as order fulfilment, procurement, customer service, and the like. Nothing could be further from the truth…Process should not be misinterpreted as a synonym for routinization or automation, reducing creative work to simplistic procedures" (Hammer, 2010, pp.11) .
Acknowledging the importance of humanknowledge for their design and implementation processes, we see DR processes as knowledge-intensive. Compared to the wellestablished 'mainstream' research in Business Process Management (BPM), research on knowledge-intensive business processes (BPs) is still emerging. "While there appears to be an intuitive awareness of processes that are more knowledge intensive than others, the characteristics that constitute knowledge intensity have not been well documented in the research literature" (Kulkarni and Ipe, 2010, p. 33) . It is also important to acknowledge that most jobs and work situations do require some degree of knowledge, even selling cinema tickets or driving (Davenport, 2010) . However, this research adopts a much more complex view of knowledge work, as proposed by Davenport (2005) . Thus, "knowledge work involves complex situational decision making, is inherently emergent, and rarely, if ever, standard to the point that it becomes routine" (Davenport, 2005, pp. 12) . Therefore, BPs involving knowledge work of this nature, are considered to be knowledgeintensive.
Even though the research on knowledgeintensive processes is still emerging in the BPM field, it is possible to observe that so far researchers interested in these complex processes, just like those in the mainstream BPM, predominantly focus on those ones found within clearly defined organizational context i.e. "organizationally-bound processes". Examples include prior research by (Kulkarni and Ipe, 2010) and (El Sawy and Josefek, 2003) . In other words, these processes are regulated by organizational norms and policies, with participants' processrelated responsibilities defined by the formal organizational roles they assume. These observations apply to both the processes found in a single or across organizations.
In this paper we aim to extend the current boundaries of knowledge intensive business processes (KIBPs) by considering very complex DR processes that span the boundaries of business/commercial organizations (B), governmental agencies (G) and communities (C) including not-for-profit NFPs and NGOs, as depicted by Figure 2 .
The above examples illustrate the complexity of DR processes and the need for their better understanding through research. We also posit that management of disaster recovery processes becomes an important contributor to the overall success of the recovery efforts.
Theoretical Foundations
This section aims to introduce the two key frameworks used to set a theoretical basis for this research study. In combination, these frameworks created a theoretical lens that was then used to analyse the results of a comprehensive literature review, as described later in the text.
Figure 2. Context of DR processes
As any disaster recovery is a complex and multi-faceted endeavour, choosing a comprehensive basis to identify and categorize DR processes at different levels of abstraction and from different perspectives was the essential starting step.
For this purpose, we adopted a widely used BPM framework by Harmon (2010) also known as "the BP Trends pyramid". This framework offers a comprehensive approach to understanding process management at different levels: enterprise, process, implementation via human resources and IT, as depicted by Figure 3 . This separation is very important, as "projects or activities at different levels require different participants, different methodologies and different types of support", (Harmon, 2010, pg. xxvi) . The Enterprise level offers a high-level view of enterprisewide BPs and focuses on strategy, process architecture, process governance, process measurement systems, managing culture change and organizational transformation. At the process level, organizations are focusing on process improvement and new methods for process analysis and design. Finally, at the implementation level organizations are focusing on development of technological and human resources designed to support processes. They include process support systems and people -process participants in different formal roles. Thus, people are seen as supporters or "implementers" of a strategy-driven process. (Harmon , 2010) The previous two decades saw BPM practiced predominantly at the Business Process level and within the Technology component of the Implementation level. The main focus was on highly repetitive, transactional BPs and manufacturing organizations. These processes were improved through methodologies such as BP Reengineering, Six Sigma, Lean, Total Quality Management (TQM) -all highly suitable for highly repetitive processes that could be captured and represented by process models. At the implementation level these processes were supported by BP systems including workflows and Enterprise Resource Planning (ERP) systems. The main focus was on process standardization, elimination of "waste", and most importantly, on process efficiency achieved through automation. As the BPM systems entered the mainstream enterprise applications across industry sectors and organizations started to reach higher levels of BPM maturity, their BPM focus has gradually expanded to include all four areas of the pyramid.
We argue that DR processes also need to be studied at different levels of abstraction, however, Harmon's framework needs to be adapted to our chosen context. Thus the "Enterprise level" is extended to represent highlevel process strategy, architecture & governance across three different types of organisations. As in the original framework, the remaining two levels focus on details of operational processes and their implementation by process participants and possible IT support.
The second framework was selected on the basis that DR processes are, by nature, knowledge-intensive BPs as explained in the previous section. Therefore there is a need to better understand disaster recovery processes' design and implementation from the knowledge perspective, in order to draw some conclusions about their management. In order to achieve this objective, we adopted the so-called "knowledge work matrix" by Davenport (2005) . According to this matrix there are 4 approaches to knowledge work, based on "degree of expertise" and "level of coordination" (Figure 4 ). The matrix also considers the collaborative aspect, again highly applicable to the DR processes.
The above two frameworks were combined to provide a theoretical lens for our investigation of DR processes, guided by the above stated research questions.
Research Method
This study is designed as an in-depth analytical literature review of the relevant research papers and case studies published by the BPM and DR communities, dealing with different aspects of process management in disaster recovery. We adopted the research method designed by (Vom Bocke et al. 2009 ) and (Webster & Watson 2002) . More precisely, our literature review followed the framework proposed by (Vom Bocke et al, 2009) , and consisted of the following five steps: 1) definition of review scope 2) conceptualization of topic 3) literature search 4) literature analysis and synthesis and 5) consideration of possible research agenda.
Step1-Definition of review scope: We focused on two different areas of research: IS and DR. In the IS field, we focused on the literature on disaster recovery and within it, papers related to the process aspects of DR. We then focused on the DR publications with an objective to understand the process perspective.
Step2-Conceptualization of topic: This step involved selection of the most appropriate keywords to guide our selection of relevant papers. These keywords were derived from two very recent resources that could be used as representative of the current BPM and DR work. These were the "Handbook of disaster management" by (Pinkowski, 2008) and "Handbook on business process management" by ". The outcome of this were two main categories :1) "Research Context" where keywords included "Disaster Recovery", "Debris Management", "Disaster Reconstruction" and "Disaster Rehabilitation", 2) "Process management" with the keywords of "process improvement" and "process management". (Davenport, 2010) Step3-Literature search: We followed Webster and Watson structured approach (2002) to determine the most relevant sources. In order to identify high quality articles in the IS literature; we chose the basket of 8 leading journals as determined by the Association for information systems (AIS). We also reviewed the Business process management journal (BPMJ) as the most representative specialised journal in BPM field. For the purposes of this paper, we focused only on the journal papers as the most representative of the IS research and thus did not include the papers published by the IS conferences.
Additionally, we also conducted a search of all "conference proceedings", "Scholarly Journals", "Dissertations and theses" which contained "disaster" and "process improvement/process management" in their title between 2000-2011 in the following databases: Proquest, Business Source Premier; Emerald ScienceDirect, JSTOR. The main objective was to identify any additional and potential sources.
From the DR literature we searched for the journals with title containing "disaster" and "management" words. Through this process we identified the academic, fully refereed journals titled "Disaster Management and Response" and "Disaster Prevention and management". According to Ulrichweb, the subject of the first journal is "medical science" whereas the subject of the second journal is "public health and safety". The second journal, Disaster prevention and management, was selected because its subject is more general and thus closer to our research aim. Journal articles with at least one of the "Context research" keywords in their title were selected without any time limitation. Furthermore, we considered a large set of real-life case studies published in (Pinkowski, 2008) , because of their highly descriptive nature. After reviewing all cases by (Pinkowski, 2008) , we selected four as the most related to our work.
Step 4-Literature analysis and synthesis: This step was conducted in three phases.
(1) Scope analysis (Brocke et al. 2009 ) (2) Concept analysis (Webster & Watson 2002) and (3)Analysis and Synthesis through the theoretical lens, previously introduced in Section 3. They are described in the next section.
Step 5-Research Agenda: In this step we outline some interesting topics for future research in information systems and identify the relevant theories that could be used to gain a better understanding of the information, knowledge and coordination aspects of DR processes.
Literature Analysis and Synthesis

Scope Analysis
Our literature analysis in the IS field confirmed a significant research gap related to the prior and current research on disaster recovery from the process management perspective. Only 24 articles out of 125 were found to be partially relevant. These articles did not focus on disaster recovery per se, but only referred to disaster recovery very briefly. Most of them focused on developing effective IT recovery plans as an important factor in IT system development/security/maintenance in the context of corporate IS/IT strategies. Development of the effective IT recovery plans need to consider: i) outsourcing; ii) building temporary teams during disaster recovery; iii) contingency planning, and scenario-based planning; iv) distributing resources effectively; v) using intranet during disaster recovery; and vi) importance of leadership and management support. Moreover, Braha & Bar-Yam (2004) highlighted the importance of supply chain in disaster recovery. The study by Hendela & Mendonça (2004) showed that information systems which intended to support large-scale debris removal should be: i) extensible, so that they can be used within and among unpredictable organizational structures; ii) flexible, so that they support real-time generation of new procedures; and iii) integrated, so that they are capable of communicating with a variety of other systems.
A total of 28 journal articles were found in "Disaster Prevention and Management" journal which were related to disaster recovery. 24 out of 28 articles were case studies. Four additional cases related to disaster recovery were found in the Disaster management handbook, describing i) a different approach to disaster recovery during Alaskan Earthquake; ii) Debris disposal and recycling for the Cedar and Paradise Wildfires in San Diego; iii) Disaster in the United states and Canada: The Case of the Red River; iv) Disaster Management structure in Turkey (Pinkowski, 2008).
Understanding
DR Context through Concept Analysis (Research question 1)
In order to address the first research question, we performed the concept analysis of the identified literature. As a result, we described the DR context through two broad categories: i) situational characteristics of disaster recovery, ii) requirements for disaster recovery. We then grouped disaster recovery characteristics around four main concepts representing four different perspectives: Dynamic context, Process, Resource, and Information. Our findings confirmed that disaster recovery is a dynamic situation which has different aspects, dimensions and stakeholders with conflicting objectives, culture and priorities. Infrastructure failure and data/information loss and inaccessibility are the problems of this context reported in the literature. Table 1 shows the characteristics of disaster recovery situations.
To cope with a disaster recovery situation, it is necessary to better understand the requirements of disaster recovery. Key findings are shown in Table 2 . These findings show that main aims of DR are building long term resilience, more sustainable and survivable community. Improvisation, flexibility, innovation are required in DR as well as safe, timely, cost effective prediction and quick, integrated planning and decision making.
Analysis of DR Operational Processes (Research question 2)
In the next step, we derived characteristics of operational processes as shown by Table 3 . We then analysed these characteristics through the theoretical lenses described in the previous section of this paper, as shown by Table 4 . Our mapping confirms some interesting observations with regards to different process levels as well as the nature of knowledge work involved.
According to Harmon (2010) , it is important to manage processes on all three levels: including the enterprise, process and implementation levels. However, our analysis of the existing literature shows that processes are considered only at the very high level of abstraction (that could be interpreted as Enterprise level). Therefore, it is essential for the future Alexander et al. 2006; Barakat & Strand 1995; Green 1995; Gupta & Sharma 2006; Labadie 2008; Moe 2010; Osei 2007; s Pardasani 2006; Rajib 2006; Regnier et al. 2008; Sugimoto et al.2010; Wiek et al. 2010 research to focus more on the process and implementation levels. Furthermore, there is a need for more in-depth research in process level, especially with regards to the coordination aspect. When analysed from the "level of interdependencies" perspective (Davenport, 2005) process characteristics demonstrate the need for different types of actors to collaborate with each other in order to achieve shared goals of disaster recovery. Therefore, a high level of coordination is needed in disaster recovery. From "complexity of work" point of view, activities fall into two different categories. Availability of pre-defined plans, guidelines, booklets, policy, strategy, confirms that actors do follow some routines. On the other hand, the characteristics such as simple organizing, streamlining process, goal-oriented approach, open process, authority delegation, indicate that more interpretation and judgment are required to conduct activities. By looking at all of these results together we can conclude that managing disaster recovery's operational processes needs high level of coordination and interpretation/judgment and as such they are knowledge-intensive. Simultaneously actors (process participants) in these operational processes do follow some routines defined by a central plan, strategy, policy, conditions, booklets and guidelines. Table 5 shows the analysis of these activities through the lens of Davenport's knowledge work matrix. It confirms that DR processes involve a whole range of processes, routine to knowledgeintensive, as originally posited.
The following section discusses these findings and justifies their importance for future research and practical challenges of process management in DR. 
Table 3-The main characteristics of DR processes
Summary of the key findings
Our findings confirm that the existing research does consider DR processes, however, only at the higher level of abstraction. Therefore, there is a need to examine these processes at the lower levels of abstraction (i.e. the ways they are operationalised) but without an attempt to capture their precise models, as it is done in "traditional" BPM.
We also confirm the existence and importance of knowledge-intensive processes in DR. This opens another interesting domain for researchers and practitioners interested in human-centric processes, especially the challenges of their ongoing improvement and flexible IS support.
The existence of highly prominent collaborative model of knowledge work is not surprising, given the complexity and interorganisational nature of these processes. Effective collaboration among very diverse participants is reliant on the effective data and knowledge sharing across different types of organisations: government, business and community.
Data sharing opens very interesting questions related to data quality, ownership and integration -all in the context of cross-organisational BPs. These specific challenges are not currently studied by the mainstream BPM research where processes are "organisationally-bound" thus normatively-regulated as in B2B (Business-to-business scenarios).
Even more challenging is sharing of processrelated knowledge across different contexts, organisational and professional boundaries. As knowledge-intensive processes need to be designed in-situ, dynamic knowledge cocreation becomes an equally important knowledge process, not currently investigated by the mainstream "organisationally-bound" knowledge management research.
Furthermore, the previously identified characteristics of DR situations and DR requirements, shown by Tables 1 & 2 , confirm the need for more flexible coordinating mechanisms that cannot be pre-planned and captured by process models, as in traditional BPM. This also creates the need for a more flexible technology support where coordina- tion mechanisms are used to guide technology integration, rather than the other way around.
Based on the previous discussion, we identify the following key aspects of DR process management:
-sharing and co-creation of processrelated knowledge among very diverse group of process participants -collaboration across different types of organisations -flexible coordination mechanisms
-data sharing and management of information flows across organisational boundaries.
The following section identifies and describes the relevant theories that could be used by IS researchers to gain a better understanding of these key process-related issues.
Research Agenda
In spite of the existing research gap related to DR process management confirmed in this research, the existing IS research does provide relevant theories that could provide further guidance to IS researchers interested in this important topic.
The main objective of this section is to offer a brief summary of a sample of relevant theories that could be used to gain a better understanding of the key aspects of DR process management, as listed in the previous section. It is envisaged that better understanding of these aspects could possibly lead to their better management in the future. Table 6 provides a list of the selected theories relevant for IS research and outlines their applicability to the above listed key aspects of DR process management. (Levina and Vaast, 2005) In the case of DR, boundary spanning is even more challenging since the interaction takes place between very different business, community and government groups. Boundary spanning theory could help researchers to better understand how the interaction between different groups emerges and takes place. It could also potentially be used to design and test boundary spanning mechanisms between groups, leading to possible ways of improving KIBPs through improved collaboration, knowledge sharing and cocreation.
-Boundary Objects Boundary objects facilitate developing coherence across intersecting social worlds. They are "objects which are both plastic enough to adapt to local needs and the constraints of the several parties employing them, yet robust enough to maintain a common identity across sites" (Star and Griesemer, 1989 ). However, not all nominated boundary objects become boundary objects in use (Levina and Vaast, 2005) . To become boundary objects in use they need to be locally useful and they must have common identity, i.e. they must be common enough to be recognized by different social worlds (Levina and Vaast, 2005) .
Research on knowledge-intensive processes in DR can benefit from the boundary object theory in many ways. Researchers can test the usefulness of existing boundary objects and whether and how they have become boundary objects in use. By understanding the needs of various community, government and business groups, researchers could analyze what is needed from boundary objects to become useful for all these different groups taking part in DR. This is envisaged to facilitate better transfer and co-creation of process-related knowledge, sharing of data and improved information flows.
-Actor-Network theory Actor-Network theory (ANT) explores heterogeneous networks of both human and non-human actors. The relations between the actors are central in ANT. Since the different actors are heterogeneous, researchers have studied how boundary objects could be used to mediate different actor worlds (Briers and Chua, 2001) . A central concept in ANT is "translation" which "refers to the process of creating a temporary social order, or the movement from one order to another, through changes in the alignment of interests in the network" (Sarker et al., 2006, p. 54 ).
The ANT lens could be used in disaster recovery research to study the interaction and collaboration in the networks of community, government and business actors. Another interesting avenue would be to combine ANT with the concept of boundary objects and study how boundary objects might mediate the different actor worlds. Finally, ANT would be a very useful lens to study how actor networks respond to unpredictable disaster situations, helping us to understand, for example, the appropriate IS support for knowledge-intensive DR processes.
-Theory of Coordinating (different from coordination theories) Organizational and interorganizational work is coordinated through coordination mechanisms, such as standards, rules or contracts. Jarzabkowski et al. (2012) take a practice perspective and argue that "coordinating mechanisms are dynamic social practices that are under continuous construction" (Jarzabkowski et al., 2012, p. 907) . They stress the dynamic nature of coordination mechanisms and call them coordinating mechanisms. Coordinating mechanisms "emerge through their use in ongoing interactions" (Jarzabkowski et al., 2012, p. 909) through "performative-ostensive cycles that iteratively construct coordinating mechanisms" (Jarzabkowski et al., 2012, p. 918) . Jarzabkowski et al. present a model of five performative-ostensive cycles for creating coordinating mechanisms: 1) enacting disruption 2) orienting to absence 3) creating elements 4) forming new pattern, and 5) stabilizing patterns. (Jarzabkowski et al., 2012) The theory of coordinating is suitable for investigating situations with change and emergent patterns. That is why it provides a very useful theoretical lens for disaster recovery research. Using this lens researchers could study how different actors use existing coordinating mechanisms and how new coordinating mechanisms emerge. Understanding coordinating mechanisms as dynamic and evolving social practices provides a solid theoretical foundation for researching emerging coordinating mechanisms in knowledgeintensive processes in DR situations.
Conclusion
Recent disasters around the world have raised thorny and difficult issues regarding recovery and reconstruction. Learning about the existing approaches to process management becomes a very important source of information for the future disaster recovery situations, in spite of their unpredictability.
In this paper, we offered a comprehensive literature review of the related work in BPM and DR research. The relevant literature was analysed through a combined theoretical lens of two theoretical frameworks used by BPM researchers and practitioners: Harmon's (2010) BPM pyramid and Davenport's (2010) knowledge work matrix. Our analysis clearly shows the research gap found across the existing DR and BPM literature thus creating the need for future process-related research in DR as well as information systems. We envisage the proposed theories to provide solid theoretical foundations for the future studies of information, knowledge and coordination perspectives of DR processes.
Our literature review is based on a representative sample of journal articles published by the basket of eight IS journals as well as DR literature consisting of a DR handbook of real-life case studies and disciplinary journals. However, our review did not include the IS conferences and this is the main limitation of our work. Acknowledging this important source of possible new ideas and research on the process perspective of DR, we intend to consider it in our future research. Our current work includes further investigation of knowledge-intensive processes in DR, especially their coordination (and coordinating) aspects, and opportunities for more flexible IS support for management and execution of these processes.
We also envisage that the theoretical contribution of our work is relevant not only for the researchers interested in the process perspective of disaster management, but also for those interested in management of more agile, emergent processes across business, government and community sectors that for now remain unexplored by the IS research community.
